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Pig.  1.   The  Greater  Kansas  City  milkshed  with  locations  of 
74  sample  farms  in  August,  1948. 
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Fig.    2.      The  Greater  Kansas   City  milkshed  with  74  sample   farms 
identified  as   to  herd  size,  August,    1948. 


INTRODUCTION 

The  wide  variation  In  the  seasonal  production  of  milk 
is  regarded  by  many  authorities  as  one  of  tho  most  important 
marketing  problems  in  the  Federal  Order  Milk  Markets*   This 
variation  In  production  has  Important  effects  on  seasonal 
milk  pricing,  on  marketing  costs,  and  on  the  physical  struc- 
ture of  the  market  area  in  fluid  milk  markets. 

Most  fluid  milk  markets  receive  their  largest  quantity 
of  locally  produced  milk  in  the  spring  months  and  thoir  small- 
est quantity  of  locally  produced  milk  in  the  fall  months. 
However,  the  market  needs  for  Grade  A  milk  fluctuate  much  less 
throughout  the  year  than  the  production  of  milk.  As  a  result 
pricing  plans  have  been  devised  to  encourage  more  even  milk 
production  to  avoid  surplus  production  in  the  spring  months 
and  defioit  production  in  the  fall  months.  It  seems  desirable 
for  several  reasons  that  the  production  of  milk  correspond  as 
closely  as  possible  to  the  market  needs  for  Grade  A  milk  If 
there  are  no  fundamental  trade  barriers  that  restrict  the 
flow  of  milk  from  various  production  areas  and  no  restric- 
tive controls  are  exorcised  by  any  of  the  market  agencies. 

Greater  efficiency  in  the  use  of  assembly  and  process- 
ing equipment  and  labor  would  result  from  more  even  milk 


1  See  Federal  Milk  Orders  in  Appendix. 
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production*  In  addition,  studies  in  many  areas1  indicate 
that  annual  farm  production  costs  of  milk  are  lower  under 
systems  of  farm  management  where  production  of  milk  more 
nearly  conforms  to  market  needs*  However*  studies  in  most 
areas  are  needed  to  determine  the  seasonal  patterns  of  milk 
production  that  are  most  efficient  for  the  various  sizes  of 
producing  units  and  to  determine  what  is  the  most  efficient 
siae  of  producing  unit* 

Under  a  competitive  system  of  buying  and  selling  it  is 
assumed  that  the  production  of  Grade  A  milk  would  be  eventually 
adjusted  to  market  needs  by  seasonal  variations  in  price. 
However*  there  probably  would  be  undesirable  adjustments  in 
the  process*  The  problem  under  an  administered  pricing  system 
has  been  to  arrive  at  the  proper  seasonal  variation  in  price 
to  induce  more  fall  production  of  milk  and  less  spring  produc- 
tion of  milk  and  to  still  maintain  an  orderly  marketing  proc- 
ess* The  basic  long  run  economic  objeotive  of  such  a  system 
should  be  to  encourage  the  most  efficient  system  of  milk  pro- 
duction on  family  sised  farms  and  a  marketing  system  that 
will  provide  milk  to  consumers  at  the  lowest  possible  cost. 
This  study  Is  one  of  a  series  to  be  conducted  in  the  Greater 
Kansas  City  Milk  Market  to  determine  some  of  the  factors  in- 
fluencing farmers*  response  to  pricing  plans  to  encourage 
more  level  milk  production. 


actors  Affect:     asonal  Milk  r  '..  -•tl.-i  an  Their 
-■■■.    ■■?.:■■  ■-;?  '"-.,  .  --  -         '  ' 


ffect  '<       Producers*  Cost's 


Returns*  p*  36* 
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The  Pall  Production  Premium  Payment  Plan*  hereinafter 
referred  as  the  Plan*  was  established  in  the  Greater  Kansas 
City  Milk  Market*  May  23,  1946.   The  purpose  of  the  plan  was 

to  encourage  more  fall  milk  production  and  less  spring  milk 

2 

production  in  the  Kansas  City  Hilkshed  Area.   Twenty  cents 

per  hundred  pounds  of  milk  is  deducted  fron*  each  producer's 
receipts  for  each  of  the  months  of  Kay,  June  and  Julv.  On 
third  of  the  total  amount  deducted  for  the  above  three  months 
is  paid  back  as  a  permiura  to  producers  during  each  of  the 
months  of  October,  Ifovember,  and  December.  A  separate  fall 
premium  check  is  sent  to  each  producer  during  each  of  the 
pay-back  months  he  is  in  the  market.  The  amount  of  each 
producer* s  payment  is  proportionate  to  the  amount  his  pro- 
duction is  of  the  total  market  production  for  that  month. 
The  average  annual  net  price  received  by  producers  during  the 
period  studied  was  #4»34  for  1946,  '4.55  for  1947,        '5 
for  1948. 

It  was  difficult  to  ascertain  by  quantitative  data  on 
market  milk  receipts  if  the  plan  has  been  fully  effective  in 
bringing  about  more  even  milk  production.  Dairying  was  in  a 
relatively  unfavorable  position  compared  with  some  other  farm- 
ing enterprises  during  the  period  under  consideration.  It  was 
also  difficult  to  isolate  the  effect  of  the  plan  on  production 


1  See  Federal  Milk  Orders  in  Appendix. 

2  see  Description  of  Area  in  Appendix. 


response  from  the  effects  of  seasonal  variations  in  the 
"basic  formula  prices"  and  the  seasonal  variation  in  the 
"differential  prices"  that  are  added  to  the  basic  formula 
prices* 

The  incentive  of  the  Plan  differs  from  the  incentive  of 
seasonal  price  differences  found  in  the  basic  formula  price 
and  the  differential  price  and  in  the  resultant  blend  price. 
The  Plan  is  designed  specifically  to  encourage  adjustment  of 
seasonal  production  of  individual  producers  whereas  the  basic 
formula  and  differential  prices  are  not*  The  basic  formula 
price  is  a  correlated  price  and  the  differential  price  is 
arrived  at  by  bargaining  between  handlers  and  producers.  Sea- 
sonal variations  in  the  basic  formula  price  and  the  differ- 
ential price  are  determined  by  factors  beyond  the  control  of 
any  one  individual  producer*  Furthermore •  the  farmers* 
aotual  price  is  the  blended  price  and  this  price  Is  again 
determined  by  factors  beyond  the  control  of  the  individual 
farmer*  Under  the  plan  the  individual  farmer  has  some  con- 
trol over  his  net  price  to  the  extent  that  he  varies  his 
production  to  take  advantage  of  the  plan.  By  producing  more 
fall  milk  relative  to  hi 9  spring  production  as  compared  with 
the  market  average  he  can  raise  the  net  price  received  for  his 
milk. 


PRICING  PIAITS  TO 
HLK  PRODUCT 


Plans  to  level  seasonal  milk  production  should  have  as 
their  objective  the  most  efficient  use  of  area  resources  and 
the  expansion  of  milk  consumption.  Many  authorities  have 
pointed  out  that  per  capita  consumption  of  milk  has  not 
reached  the  optimum  level  desired  by  nutritionists*  therefore, 
the  latter  objective  Is  a  sound  social  and  economic  goal. 

The  consumption  of  milk  for  fluid  use  in  any  given  mar- 
ket is  relatively  stable  throughout  the  year  while  the  natural 
tendency  In  the  production  of  milk  is  to  have  a  larger  spring 
production  relative  to  fall  production.  A  practical  appraisal 
of  this  fact  would  lead  one  to  believe  that  there  always  will 
be  more  milk  produced  In  the  spring  than  in  the  fall  In  any 
given  market*  Therefore «  if  the  demand  factors  are  relative- 
ly 8 table  one  could  expect  a  higher  price  to  be  paid  for  fall 
milk  relative  to  spring  milk* 

Studies  in  many  areas  have  shown  that  a  production  system 
favoring  fall  milk  production  will  produce  a  larger  volume  of 

milk  at  a  lower  unit  cost  than  a  system  of  spring  milk  pro- 

2 
duction.   In  contrasting  spring  and  fall  systems  of  produc- 


1  gh*t  flfofcas  the  Market  for  Dairy  Products? *  p.  20. 
Factors  Affect  1  'asonal  '11  Production  a:.  .;  Their 

Effect  on  Producers*  Costs  and  eturns.  p.  56 • 


ing  milk  the  basic  criteria  for  judgment  from  the  standpoint 
of  the  producer  should  bei  which  system  shows  the  greatest 
annual  net  profit? 

It  appears  then  that  there  is  no  basio  conflict  between 
producers $   assemblers  and  processors  in  the  leveling  of 
seasonal  milk  production  since  a  more  even  flow  of  milk  would 
be  advantageous  to  assemblers  and  processors  as  well  as  pro~ 
ducerr,.  Assemblers  and  processors  must  operate  plants  that 
have  unused  capacity  during  the  fall  and  winter  months*  A 
plan  that  evens  out  production  would  permit  a  reduction  in 
this  excess  capacity  and  would  lower  costs  of  operation. 

If  more  even  production  of  milk  results  in  lower  costs 
in  the  production  and  marketing  of  milk  then  a  part  of  the 
gains  should  eventually  be  passed  on  to  the  consumer.  This 
should  expand  the  consumption  of  milk  and  milk  products.  A 
wider  market  for  milk  should  benefit  all  agencies  concerned. 

REVIEW  OP  LITERATURE 

For  a  review  of  literature  on  the  subject  of  seasonal 
milk  pricing  the  reader  is  referred  to  a  comprehensive  report 
made  by  an  interregional  committee  on  dairy  marketing  research. 
The  oommittee  includes  representatives  of  the  Agricultural 
periment  stations  in  the  Horth  Central  States  and  the  North* 
eastern  states $   and  of  the  Bureau  of  Agricultural  Economics* 
United  ntates  Department  of  Agriculture. 


The  committee's  roport  was  issued  by  the  Northeast 
.'Icultural  Experiment  station*  as  Maine  1  Exper- 

iment Station  Bulletin  459,  April,  1948.  The  title  of  the 
bulletin  la  "Factors  Affecting  Seasonal  Milk  Production  i 
their  Effect  on  Proa-acers*  Costa  and  Returns."  All  the  pub- 
lished material  available  on  the  seasonal  problem  at  the 
time  the  report  was  being  prepared  has  been  suraniarlaed  and 
presented  in  as  condensed  form  as  possible  in  this  bulletin* 

OBJECTIVES  OF  THIS  STUDY. 

A  broad  comprehensive  study  of  tho  problem  of  seasonal 
production  would  include  the  problems  of  consumers, 
producers,  assemblers,  processors,  and  distributor 
limited  resources,  this  study  was  confined  to  the  aspects  of 
the  problem  of  uneven  mi       ction  which  directly  concern 
the  producer.  The  major  concern  was  the  impact  of  "seasonal 
pricing  plans"  on  milk  production  costs*  The  fundamental 
reason  t     concerned  with  the  effect  of  seasonal  pricing 
plans  on  costs  of  production  is  that  plans  that  result  ■ 
lower  costs  of  producing  milk  should  eventually  be  reflected 
in  expanded  consumption  of  milk. 

SCOPE  /,  -TUDY 


The  analysis  of  the  74  farms  surveyed  is  not  intended 
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to  apply  to  the  2278  producers  In  the  Market  at  the  time  of 
the  survey  but  only  to  the  1576  producers  who  had  sold  milk 
continuously  during  the  tako-out  periods  of  1946  and  1947. 
The  702  producers  not  Included  in  the  population  sampled  may 
be  studied  at  a  later  date*  Any  conclusions  derived  from  this 
study  apply  primarily  to  conditions  similar  to  those  at  the 
time  of  the  study.  Considerable  changes  in  the  general  level 
of  economic  activity  could  materially  alter  existing  relation- 
ships • 

Furthermore  this  study  is  not  an  evaluation  of  the  theory 
of  the  Pall  Production  Premium  Payment  Plan  but  merely  an 
attempt  to  more  clearly  Isolate  some  of  the  basic  factors  that 
should  be  considered  in  evaluating  such  a  plan* 

It  was  assumed  throughout  this  study  that  the  only  mar- 
ket outlet  for  the  producer  was  the  Federal  Order  market. 
The  problem  of  a  producer  shipping  only  a  part  of  his  produc- 
tion at  any  given  time  was  not  analysed*  nor  was  the  fact  that 
some  producers  shift  completely  from  market  to  market  at  vari- 
ous times  of  the  year  analysed*  Hot  taking  these  factors 
into  consideration  may  be  open  to  criticism;  however*  it  was 
impossible  to  obtain  the  necessary  information  to  include 
them  in  the  analysis* 


SAMPL. 


Population  Sampled 

Sine©  It  was  desired  to  trace  the  effects  of  the  Plan 
on  seasonal  milk  production  patterns  only  those  producers  who 
had  been  en  the  market  since  the  Plan  was  initiated  were  sur- 

mfAt 

There  were  2278  producers  selling  milk  in  the  Greater 
Kansas  City  Milk  Market  at  the  tine  the  survey  was  conducted 
in  August*  1943*  Of  this  number,  1576  marketed  rd  Ik  druing 
1046  and  1947  when  the  Plan  was  in  effect.  Those  who  had  not 
shipped  milk  continuously  since  the  initial  take-out  period 
of  ;.lay,  June*  and  July,  1946  were  excluded  from  the  population 
to  be  surveyed.  It  was  assumed  that  some  time  would  be  re- 
quired to  make  adjustments  to  the  Plan,  if  any  were  to  be 
made*  For  this  reason  it  seemed  desirable  to  exclude  those 
farmers  who  had  not  been  on  the  market  for  at  least  two  com** 
plete  take-out  and  pay-back  periods*  It  was  also  necessary 
to  isolate  the  particular  group  of  farms  that  had  the  same 
period  of  time  for  response  to  the  Plan  in  order  to  obtain 
valid  conclusions  from  analysis  of  the  data  used* 

Sampling  Procedure 


The  total  population  as  defined  in  the  above  paracraph 
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was  grouped  Into  four  rrsajor  areas  according  to  mailing 
address  location.  In  each  of  these  a  reas  the  ferns  were 
randomly  listed  and  assigned  consecutive  numbers.  A  five 
per  oent  random  sample  of  farms  was  then  selected  from  each 
area  b„  using  a  book  of  random  numbers.  Alternate  sample 
farms  were  selected  for  each  area  in  the  same  manner*  before 
the  actual  interviewing  began.  The  interviewers  were  in- 
structed to  make  at  least  two  attempts  to  interview  the  ini- 
tial saaple  farm  before  proceeding  to  one  of  the  alternate 
farms  in  that  area* 

Tests  of  Reliability  of  Sample 


It  is  always  important  to  know,  if  possible,  how  closely 
a  sample  of  farms  represents  the  total  number  of  farms  being 
sampled.  In  many  studies  it  is  not  possible  to  make  such 
comparisons.  However,  data  on  the  total  milk  production  of 
all  farms  being  sampled  were  available  after  the  survey  of  the 
sample  farms  was  completed. 

Since  the  study  was  primarily  concerned  with  seasonality 
of  milk  production  a  comparison  was  made  of  the  seasonal  in- 
dices of  the  sample  farms  and  the  entire  population  sampled 
for  both  1946  and  1947. 

The  moans  and  standard  deviations  of  the  seasonal  in- 
dices of  the  population  and  samples  for  1946  and  1947  aro  as 
follows ! 
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Arithmetic  Mean 
Standard  Deviation 


1946 
Population       Sample 
138,2  137.7 

55.1  68.1 


1047 
Population 

168.7      167.0 
77.0      74.8 


The  seasonal  Indices  used  were  calculated  by  computing 
the  per  cent  that  production  in  the  take-out  months  was  of 
production  in  the  pay-back  months. 


COMPARE 


■.UIREKEHTS  FOR 
"ILK 


It  was  pointed  out  earlier  that  the  seasonal  variation 
in  local  production  was  usually  much  greater  than  the  market 
requirements  for  milk  for  fluid  consumption  in  practically 
all  markets.  In  other  words,  the  local  production  of  milk 
usually  exceeds  market  requirements  for  fluid  use  in  the 
flush  production  months  and  may  be  less  than  market  require- 
ments in  certain  of  the  fall  and  winter  months.  In  order  to 
make  a  direct  comparison  of  the  monthly  variation  in  local 
production  and  local  market  sales  the  following  calculations 
were  made  for  the  period,  October  1941  to  September  1948 j 
seasonal  indices  of  variation  in  producers  deliveries.  Class  I 
sales,  Class  II  sales,  Class  I  and  II  sales  combined.  Com- 
parable data  for  earlier  yoars  were  virtually  impossible  to 
obtain  because  of  the  extreme  chance  in  the  market  area  in 
the  period  before  October,  1941. 
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A  12  months'  centered  moving  average  was  calculated  on 
Total  Dally  Average  Producer  Deliveries  by  months  for  the 
period  October*  1941  to  September*  1948  to  determine  an  in- 
dex of  the  variation  in  deliveries  of  all  producers  to  the 
market. 

The  peak  month  of  deliveries  was  June  and  the  month  of 
smallest  deliveries  was  December*  Deliveries  in  December 
were  60.4  per  cent  of  those  in  June.  The  range  between  June 
and  December  was  38*4  per  cent.  The  three  peak  months  of 
deliveries  were  May*  June*  and  July  which  coincides  with  the 
take-out  period  of  the  Plan.  The  three  months  of  smallest 
deliveries— November*  December  and  January—correspond  fair- 
ly closely  to  the  pay-back  months  of  the  Plan.  However*  the 
three  months  of  smallest  deliveries  lag  one  month  later  than 
the  three  months  of  the  pay-back  period— October*  November 
and  December.  The  seasonal  index  of  variation  in  producers1 
deliveries  to  the  market  for  the  period  October*  1941  to 
September*  1948  Is  shown  in  Table  1* 

The  seasonal  indexes  of  sales  of  Class  I*  Class  II*  and 
Class  I  and  II  milk  combined  were  also  computed*  These  data 
are  also  shown  In  Table  1* 


u 


Table  1.  seasonal  Indexes  of  Class  I,  Class  II .  Class  I 
and  II  milk  sales*  and  producer  deliveries  In 
the  Greater  Kansas  City  milk  market  ctober. 
1941  to  September,  1948. 


Monthf 


Class  I 
:  milk  sales 


aces  Q3 

: Class  I  &  II:  Produeer 
milk  sales  t  milk  sales  j deliveries 


January 
February 
March 
April 

""ay 

June 

July 

August 

September 

October 

November 

December 


101 #49 
102.60 
105.50 
101.62 
99.50 

M*48 

96.45 
97.69 
100.01 
100.25 
99.16 
98*48 


97.27 

102*50 

105.77 

105.40 

105.70 

93.31 

91.84 

95.25 

96.70 

98.06 

101.90 

106.01 


100.51 

102.52 

105.51 

101.99 

100.82 

99.41 

95.42 

96.75 

99.54 

100.16 

99.80 

100.01 


85.8 

90.2 

95.6 

106.8 

116.0 

122.4 

116.6 

114.9 

98.6 

88.2 

85.8 

85.1 


Figures  5,  4.  5.  and  6  may  be  used  to  facilitate  com- 
parison between  sales  and  deliveries  to  the  market.  A  com- 
parison shows  that  there  is  much  greater  variation  in  pro- 
ducer deliveries  than  In  market  sales.  The  total  variation 
in  sales  was  less  than  7  per  cent  of  average,  while  the 
range  of  variation  in  producer  deliveries  was  59  per  cent. 

An  index  of  irregularity  was  computed  for  each  of  the 
items  shown  in  Table  1.  The  indexes  are  shown  in  Table  2. 
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Table  2.  Indexes  of  Irregularity  of  class  I,  Class  II, 
Class  I  and  II  milk  sales  and  producer  de- 
liveries in  the  Greater  Kansas  City  milk  mar- 
ket, October,  1941  to  September,  1943. 


• 
• 

Indexes  oll  lrrejaaii 

arifcy  of 

Months 

:   dlasa  t 

:  Class  II 

: Class  I  &  Hi 

l¥©ducer 

.  milk  sales 

1  ■  Ilk  files 

s  milk  sales  i 

deliveries 

January 

0.99 

5.76 

1.10 

2.8 

February 

1.13 

3.01 

1.34 

3.1 

March 

0.36 

2.49 

0.68 

2.1 

April 

2.70 

2.90 

2.33 

3.1 

Kay 

1.79 

3.36 

1.48 

10.5 

June 

2.61 

2.98 

2.31 

3.0 

July 

1.91 

5.38 

2.37 

3.1 

August 

2.28 

5.61 

2.12 

9.4 

September 

1.98 

5.22 

1.71 

3.7 

October 

1.19 

7.48 

1.75 

2.1 

Hovembor 

.1.26 

5.51   , 

6.94 

1.4 

December 

1.38 

8.83 

1.68 

2.3 

The  Index  of  Irregularity  shows  the  variation  of  the 
actual  data  around  the  average  or  trend  line.  It  will  be 
noted  that  producers*  deliveries  show  the  greatest  variations 
in  the  months  of  May  and  August.  One  possible  explanation 
might  be  that  pasture  conditions  In  Kay  and  August  are  highly 
variable.  Class  I  milk  sales  shewed  small  and  relatively 
constant  variation  throughout  the  year.  Somewhat  greater 
variation  may  be  seen  in  Class  II  milk  sales  than  in  class  I 
milk  sales.  Class  I  &  II  milk  sales  combined  is  weighted 
heavily  by  class  I  sales,  »o  it  is  quite  similar  to  Class  I 
sales  in  its  variation.  The  amplitude  ratios1  for  the  data 
shown  In  Table  1  are  shown  in  Table  3. 


1  Amplitude  ratio  ■  ds,  where  d  is  the  deviation  of  the 
values  of  the  ratio-to-  s»  trend  from  100,  and  S  is  the  devia- 
tion of  the  Individual  values  in  the  index  of  average  variation 
from  100. 
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Amplitude  ratios  of  Class  I,  Class  II,  and  class  I 
&  II  milk  sales  and  prodxicer  deliveries  In  the 
Greater  Kansas  City  milk  market  from  1943  to  1947, 


• 
• 

ratl<  a  Df 

Years 

:  Class  I   : 

Class  II 

It: 

Producer 

' ,.  .       lag  : 

milk  sales 

:  milk  sales  t 

i  alivM  Laa 

1943 

1.05 

-0.20 

0.62 

0.79 

1944 

0. 

C.80 

0.27 

1.1 

1945 

0* 

1.22 

0.74 

1.12 

1946 

1,25 

2.26 

1.74 

1.01 

1947 

1.31 

1.52 

1.44 

0.99 

An  amplitude  ratio  is  designed  to  show  how  well  a  par- 
ticular year  fits  the  avorage  of  all  the  years  during  the 
period  under  consideration  with  respect  to  the  variable  under 
consideration,  seasonal  variation  in  this  case. 
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SEASONAL  PRICING  PROBLEMS 

The  problem  of  seasonal  milk  production  la  extremely 
complicated  and  similar  solutions  to  the  problem  may  not  apply 
to  all  markets.  Attempts  to  level  out  seasonal  milk  produc- 
tion for  a  market  require  the  close  cooperation  of  the  vari- 
ou8  groups  concerned  with  produeing*  assembling,  processing, 
and  distributing  milk* 

In  order  for  these  groups  to  solve  their  problems  they 
must  have  basic  information  about  the  organization  of  the  lo- 
cal market. 

Some  of  the  questions  that  face  the  different  groups  con- 
cerned with  seasonal  pricing  problems  are! 

1.  What  effect  does  changing  seasonal  variation  in 
price  have  on  the  total  quantity  of  milk  delivered  and  on  the 
unit  oost  of  producing  this  milk? 

2.  How  will  a  change  in  the  seasonal  differential  af- 
fect the  size  of  the  market  area? 

3*  Educational  agencies  have  often  been  asked  the  ques- 
tion* "Should  we  encourage  more  specialisation  in  dairying  and 
also  should  producers  be  encouraged  to  Increase  the  size  of 
their  producing  unit  in  order  to  level  out  seasonal  milk  pro- 
duction?" 

In  order  to  answer  the  above  questions  and  solve  the 
problems  involved*  it  is  desirable  to  make  certain  simplifying 
assumptions* 
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The  geographic  area  of  a  market  depends  on  many  and 
varied  factors  but  for  purposes  of  illustration  one  could 
assume  a  rather  simple  isolated  market  looated  in  a  rather 
homogeneous  area* 

In  such  a  market  it  shall  be  assumed  that  the  large 
dairy  herds  are  located  close  to  the  market  center  and  that 
the  herds  become  progressively  saallar  as  one  moves  from  the 
market  center  to  the  psriphery  of  the  market  area*  Normal- 
ly one  could  expect  to  find  few  dairy  herds  immediately 
adjacent  to  the  market  center  due  to  the  competition  of 
urban  factors  for  the  land* 

It  would  seem  logical  to  assume  that  the  farms  with  the 
larger  dairy  herds  would  be  more  specialised  in  dairying  than 
farms  with  smaller  herds.  The  farms  with  small  dairy  herds 
located  farthest  from  the  market  would  be  in  an  area  where 
alternative  enterprises  to  dairying  are  more  numerous* 

It  would  also  seem  logical  that  as  the  else  of  herd  in- 
creased and  the  relative  importance  of  dairying  in  the  fans 
business  increased  that  tho  management  of  the  then  larger 
herds  would  take  on  the  characteristic  praotices  of  large 
sized  herds  and  there  would  be  more  emphasis  put  on  a  fall 
pattern  of  milk  production.  Therefore ,  it  follows  that  the 
large  farms  nearer  the  market  would  emphasize  a  fall  pattern 
of  milk  production  while  the  farms  with  small  herds  would  tend 
to  emphasise  a  pattern  of  spring  milk  production. 
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If  the  preceding  assumptions  are  granted  or  found  to  be 
fact  one  can  then  tell  somewhat  the  effect  prioing  plana  de- 
elgned  to  level  aeaaonal  railk  production  will  have  on  milk 
production  coats  and  the  market  structure*  and  the  volume  of 
milk  production  in  the  market  area* 

Such  a  pricing  plan  will  tend  to  stimulate  the  production 
of  milk  by  the  large  herds  closer  to  the  market  and  tend  to 
discourage  production  in  the  small  herds  on  the  periphery  of 
the  market.  It  is  apparent  that  both  total  volume  of  milk 
production  and  the  market  area  may  be  affected*  The  extent 
to  whioh  these  two  f aotors  are  affected  will  result  in  char, 
in  coat  of  production*  assembly  and  processing  of  milk.  The 
change  in  the  total  volume  of  milk  produced  depends  upon  the 
net  change  in  production  when  the  larger  herds  incroaae  pro- 
duction and  the  smaller  hords  decrease  production  as  a  result 
of  the  pricing  plan. 

An  important  factor  determining  the  social  and  economic 
gain  from  such  a  change  is  whether  or  not  the  increase  of 
production  by  the  large  herds  is  done  at  a  lower  cost  than  the 
production  formerly  contributed  by  the  small  herds. 

One  would  need  to  know  whether  the  total  volume  of  milk 
was  increased  or  decreased  and  at  what  cost  in  order  to 
appraise  the  restrictive  nature  (if  any)  of  the  plan. 

If  no  net  change  occurred  In  production  or  coats  and  the 
market  area  was  reduced*,  significant  savings  might  result  from 
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transportation  economies  in  the  sense  that  the  same  volume  of 
milk  would  be  moved  to  market  over  a  shorter  distance  than  it 
was  moved  formerly*  An  attempt  will  be  made  to  answer  some  of 
these     tions  in  the  folio*     oragraphs. 

An  attempt  has  been  made  in  this  section  to  present  some 
hypotheses  on  seasonal  prioing  problems,  to  state  some  of  the 
assumptions  of  the  study*  and  to  raise  some  pertinant  questions 
which  are  disousaed  at  greater  length  in  the  following  para- 
graphs. 

MEASURES  OP  SIZE  OF  PRODUCING  UNIT 

A  dairy  farm  may  be  classified  as  to  size  by  many  dif- 
ferent factors.  However,  total  annual  production  was  consid- 
ered the  best  measure  of  size  since  it  includes  both  varia- 
tions in  number  of  cows  and  in  milk  production  per  cow.  Two 
tests  were  made  usin£  different  measures  of  size  in  relation 
to  total  annual  milk  production  and  are  as  follows  1 
Measure  of  Si»e  of  Producing  Unit 


It  Total  annual  milk  production  VS  No#  of 
wet  and  dry  cows,  Aug.  1.  1948 

2.  Total  annual  milk  production  VS  Ho.  of 
wet  cows,  Aug.  1,  1948 


r  «  .8323 

r  ■  .3100 


In  many  areas  it  may  not  be  possible  to  secure  monthly 


Figures  7  and  8. 


production  data  to  classify  units  by  size*  The  above  cor- 
relations* while  for  only  one  year's  data*  suggest  that  herd 
size  as  measured  by  either  of  the  ways  illustrated  is  a  rel- 
atively good  r.eaoure  of  the  else  of  producing  unit.  It 
should  be  noted  that  the  data  on  total  annual  nilk  production 
are  obtained  frora  milk  deliveries  to  plants.  There  may  be 
scene  variation  in  these  data  from  actual  farm  milk  production 
due  to  diversion  to  different  outlets  and  home  use*  but  there 
was  no  way  to  check  this  problem. 
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for  69  farms   in  the   Greater  Kansas   City  milkshed 

for  1948. 

)RS  AF        MZB   OF  PRODUCING  UNIT 


Distance  from  Market 
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It  will  be  pointed  out  in  the  ensuing  discussion  that  as 
producing  units  increase  In  slse  their  production  patterns  be- 
come less  seasonal*  It  is  import  t  to  know  where  these  vari- 
ous size  producing  units  are  located  within  the  milkshed  in 
order  to  appraise  the  effect  of  seasonal  pricing  plans  on  the 
structure  of  the  market  area*  If  the  uneven  producers  are  lo- 
cated  on  the  periphery  of  the  milkshed,  seasonal  pricing  plans 
may  discourage  their  sale  to  the  central  market  and  thus  re- 
duce the  total  milkshed  area* 

A  correlation  of  total  annual  milk  production  and  distance 
from  market  resulted  In  r  «  -#3292  (Fig»  9).  This  is  a  signif- 
icant correlation  at  a  1  pnv  cent  level  of  probability,  but 
not  useful  for  prediction  purposes*  A  correlation  was  not  com- 
puted between  herd  slse  and  distance  from  market*  However,  the 
average  herd  slse  for  various  distances  from  market  was  as 
follows  J 

Average  herd  size 


Di8tttnmfilfr  q«ft«t 


1  to  5*9 
6  to  10*9 
11  to  15*9 
16  to  20.9 
21  to  25.9 
26  to  30.0 


25*29 
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Fig.  9.  The  relationship  between  total  annual  milk 
production  and  the  distance  of  the  farm 
from  market  for  69  farms  in  the  Greater 
Kansas  City  milkshed  for  1948. 
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Whllo  all  of  the  relationships  noted  above  probably  are  not 
statistically  significant*  there  is  some  suggestion  of  trend* 
The  large  herds  (over  30  cows)  tend  to  be  concentrated  in  the 
areas  within  11  miles  of  the  Kansas  City  market* 

Diversity  of  Enterprises 

It  was  assumed  that  as  the  diversity  Index  became  small- 
er* indicating  Increased  specialisation*  that  total  annual 
milk  production  would  increase  since  the  farms  under  consid- 
eration were  predominantly  dairy  farms*  The  correlation  be** 
tween  these  two  factors  was  r  «  -*3015  (Pig*  10),  Indicating 
significance  at  a  1  per  cent  level  of  probability*  which  lends 
some  credence  to  the  assumption  that  was  made* 

Relative  Importance  of  Dairying  In  the  Farm  Business 


It  was  assumed  that  as  dairying  becomes  more  important 
in  the  farm  business  that  the  else  of  the  producing  unit  would 
increase*  In  order  to  test  this  assumption  a  correlation  was 
computed  between  Importance  of  dairying*  as  a  por  cent  of  po-» 
tential  farm  ineome*  and  total  annual  milk  production.  An 
r  of  +*4347  (1  :  -  11)  was  obtained*  This  was  highly  signif- 
icant at  a  1  per  cent  level  of  probability*  This  indicated 
that  the  foregoing  assumption  was  corroot  and  that  there  is 
a  definite  relationship  between  importance  of  dairying  in  the 

1  Method  of  computation  may  be  found  in  Appendix* 
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farm  business  and  size  of  producing  unit. 

FACTOBS  ALITY  OP  MILK  PRODUCTION 

Size  of  Producing  Unit 

The  question  is  often  asked  whether  there  is  any  differ- 
ence in  the  seasonal  pattern  of  production  as  the  volume  of 
annual  milk  production  Increases.  It  seems  to  be  a  logical 
assumption  that  as  the  size  of  the  milk  producing  unit  in- 
creases the  seasonal  pattern  of  production  might  oonform  more 
closely  with  the  seasonal  pattern  of  market  needs  because 
presumably  more  attention  could  be  given  to  dairyjjig  on  the 
larger  sized  units.  In  other  words ,  one  would  expect  the 
larger  producers  to  produce  a  greater  proportion  of  fall  milk 
relative  to  spring  milk  than  the  smaller  producers. 

In  order  to  check  this  assumption,  complete  records  of 
69  farms  were  studied  for  tie  year  1948.   It  previously  was 
determined  that  the  size  of  the  produoing  unit  could  be  more 
accurately  measured  by  using  total  annual  milk  production  as  a 
measure  of  size  rather  than  the  number  of  cows  in  the  herd. 
The  next  problem  was  to  find  a  more  satisfactory  measure  of 
the  seasonality  of  milk  production.  Accordingly  two  different 
analyses  were  made.  The  first  method  was  a  study  of  the  rela- 
tionship between  total  annual  milk  production  and  seasonality 
of  milk  production  using  IS  months*  production  data.  The 
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second  method  was  an  analysis  of  the  relationship  between 
total  annual  milk  production  and  seasonality  of  milk 
production  using  the  take-out  an!  pay-back  months  as  a 
measure  of  seasonality* 

The  analysis  using  the  first  method  was  as  follows*  for 
each  farm  each  month* s  milk  production  was  expressed  as  a 
percentage  of  the  1948  annual  milk  production  of  that  farm* 
These  percentages  were  arrayed  in  a  frequency  table  by  months. 
It  was  noted  that  the  array  of  percentages  for  each  month  has 
about  the  same  range  and  that  tho  centr  ,1  tendency  of  the 
arrays  of  percentages  for  each  month  could  be  represented  quite 
well  by  an  arithmetic  avera  e.  The  12  monthly  averages  rep- 
resent a  seasonal  index  of  the  69  patterns  of  production  with 
the  effect  of  volume  of  production  removed* 

In  order  to  determine  if  tho  patterns  of  production 
tended  to  change  as  the  volume  of  total  annual  milk  production 
increased*  the  69  records  of  percentage  production  by  months 
were  arrayed  acoordin     otal  annual  milk  prodxicti  <  n.  This 
slse  order  array  of  69  farms  was  divided  into  three  groups  of 
23  farms  each  representing  the  small  one-third,  middle  one- 
third  and  large  one-third  of  the  farms.  The  ranges  in  pro- 
duction represented  by  these  three  groups  were  as  follows* 


asall  :;roup 
Middle  group 
Large  group 


.  50,384  to  72,576  lbs.  of  milk  per  year 
.  73,209  to  127,692  lbs.  of  milk  per  year 
.  150,847  to  620,770  lbs.  of  milk  per  year 


Frequency  tables  were  then  computed  for  each  of  tho  above 
three  sise  groups.  The  seasonal  pattern  of  each  size  group 
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confuted  by  calculating  the  arithmetic  average  of  the 
per  cents  for  each  mar     These  avoragos  constitute  an  in- 
dex of  the  seasonal  patterns  for  eaoh  size  group  and  are  given 
in  Table 


Table  4.  Seasonal  patterns  of  production  of  69  farms  and 
three  size  groupings  of  theao  69  farms  in  the 
Greater  Kansas  City  milkshed  for  1948* 


t  Small  1/5   i 

I  Middle  I 

l   Large  l/o 

l     Total 

January 

6.11 

7.08 

7.75 

6.98 

February 

6. 63 

6.63 

7.32 

6.86 

March 

7.81 

7.53 

7.86 

7.73 

April 

8,69 

9.03 

8.91 

■ay 

10.89 

9.97 

10.35 

10.40 

June 

10.04 

9.02 

8.72 

9.26 

July 

10.21 

9.51 

8.62 

9.45 

August 

9.74 

9.73 

8.54 

9.34 

September 

8.28 

8.66 

7.90 

8.28 

October 

7.24 

3.11 

8.08 

7. 

November 

6.73 

7.30 

7.62 

7.22 

December 

7.37 

7.77 

8.16 

7.76 

An  analysis  of  variance  shoved  that  the  seasonal  patterns 
for  the  three  size  groups  were  significantly  different  at  the 
1  per  cent  level  of  probability.  The  seasonal  pattern  of  the 
•mall  one-third  of  the  farms  as  measured  by  total  annual  milk 
production  had  a  wider  range  from  high  to  low  than  the  seasonal 
pattern  of  the  large  one- third  of  the  farms. 

Curves  corresponding  to  the  seasonal  pattern  of  each  group 
and  the  average  for  the  groups  as  a  whole  were  plotted  to  fa- 
cilitate comparisons  (Pig.  12). 


All  threo  croups  had  their  ]  oa:  per  cent  of  deliveries 
during  the  month   of  May.  During  May*  the  low  groups  deliv- 
ered about  11  per  cent  of  their  total  annual  deliveries  on  a 
percentage  basis*  and  medium  group  about  10  per  cent  and  the 
large  group  about  10.5  per  cent.  The  low  and  medium  groups 
remained  fairly  high  during  the  remainder  of  the  summer  (June* 
July  and  August)  and  did  not  drop  off  aharply  until  September. 
The  large  group*  however*  after  peaking  in  May*  foil  off 
sharply  during  June  and  then  mor     ually  into  the  winter 
months* 

In  other  words*  the  small  and  medium  groups  had  a  season- 
al  peak  that  was  higher  and  extended  over  a  longer  period  than 
the  large  group. 

The  large  group  was  above  the  average  for  the  three  groups 
in  October*  November*  December,  February  and  Kerch,  whereas 
the  small  and  medium  groups  were  below  or  about  equal  to  the 
average  for  that  same  period.  (Inception  was  tho  medium  group 
in  October.)  In  other  words*  the  large  group  offsets  the  more 
extreme  seasonal  effect  of  the  low  and  medium  groups. 

In  order  to  appraise  the  importance  of  variation  in 
seasonal  patterns  of  production  more  completely*  consideration 
must  be  given  to  the  total  volume  of  milk  produced  by  the 
different  sise  groups.  The  total  annual  milk  productions  for 
1948  are  shown  in  Table  5. 


Table  5,  Total  annual  milk  production  by  size  group  for  69 
farms  In  the  Greater  Kansas  City  milk  market 
*Vt»  ioat  1 


for  194C.- 


Bin 


:  Range  In  production  per  :  Total  pounds 


far     tnda  of  milk 


of  milk 


Snail  23  farms 
Kiddle  23  farms 
Large  23  farms 


30*384  to  72,576 

73,209  to  127,692 

130,347  to  620,770 


1,341,609 
2,215,223 
5,299,415 


It  should  bo  noted  that  those  data  represent  only 
one  year  and  different  relationships  might  exist  in  other 
years* 


It  has  been  pointed  out  that  the  larger  size  groups 
definitely  have  a  more  desirable  seasonal  pattern  of  pro- 
duction* This  is  significant  from  the  standpoint  of  the  mar- 
ket because  the  largest  group  studied  delivered  approximately 
four  times  as  much  milk  as  the  smallest  group  and  one  and  one- 
half  times  as  much  as  the  small  and  medium  groups  combined* 
It  would  therefore  seem  desirable  to  encourage  the  smaller 
producers  to  adopt  the  desirable  production  and  marketing 
practices  of  the  larger  producers  and  to  increase  their  size 
of  producing  unit  where  possible* 

The  second  method  of  comparing  the  size  of  producing  unit 
to  seasonality  of  milk  production  consisted  of  a  correlation 
analysis  between  total  annual  milk  production  for  the  69  farms 
and  their  seasonal  indexes  as  computed  from  the  take-out  and 
pay-back  months*  An  r  of  -*2350  (Fig*  13)  was  obtained.  This 
is  significant  at  the  5  per  cent  level  of  probability. 
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Fig.  12.   Summary  of  average  seasonal  production  patterns 
for  the  23  large,  23  medium  and  23  small  farms 
and  the  average  for  69  farms  in  the  Greater 
Kansas  City  milkshed  for  1948. 
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The  results  of  the  second  method  suggest  that  measuring 
seasonality  of  individual  farms  by  using  the  take-out  and 
pay-back  months  is  not  too  satisfactory  when  compared  with 
the  results  obtained  from  a  study  of  the  production  pattern* 
of  individual  farms* 

Diversity  of  Enterprises 


In  the  preceding  discussions*  it  was  pointed  out  that 
there  was  a  tendency  for  herds  to  become  smaller  as  they  were 
located  farther  from  the  market.  It  was  also  pointed  out 
that  herds  tended  to  have  wider  seasonal  patterns  as  the  size 
of  the  producing  unit  decreased. 

One  explanation  of  this  situation  might  be  that  the  com- 
petition in  the  use  of  resources  from  other  crop  and  livestock 
enterprises  encourages  the  farmer  to  devote  less  time  and  ef- 
fort to  the  dairy  enterprise* 

In  order  to  check  this  assumption,  a  diversity  index  was 
computed  to  determine  the  diversity  in  enterprises  on  indi- 
vidual farms,  as  the  number  of  significant  enterprises  in- 
creases the  index  of  diversity  increases.-*' 

A  correlation  between  the  indices  of  diversity  and  season- 
al production  gave  r  ■  +.0186  (Fig.  14),  which  is  nonsignifi- 
cant at  a  5  per  cent  level  of  probability. 


See  Appendix  for  computation  of  Index  of  Diversity. 
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The   relationship  between  the   index  of  diversity 
and  the    seasonality  of  milk  production  for  74 
farms   in  the   Greater  Kansas   City  milkshed  for 

1947. 

Relative  Importance  of  Dairying  in  the  Farm  Business 

It  was  assumed  that  as  dairying  became  more  Important  in 
the  farm  business »  producers  would  tend  toward  more  even  milk 
production  and  thus  reduce  the  seasonality  of  milk  production. 
In  order  to  verify  this  assumption  a  correlation  between  the 
two  factors  was  computed.  The  resultant  r  was  -.0955  (Pig* 
15 )»  which  is  nonsignificant  at  a  5  per   cent  level  of  prob- 
ability. 

The  above  correlation  and  the  correlation  between  diver- 
sity of  enterprises  and  seasonality  suggest  that  stressing 
more  specialisation  in  dairying  to  encourage  more  even  milk 
production  may  not  be  entirely  Justified. 

Distance  from  Market 


As  might  be  suspected  from  the  preceding  discussion  of 
factors  affecting  seasonality  the  distance  a  producer  is  from 
market  may  have  some  effeot  on  his  seasonal  index.  It  has  been 
shown  that  as  distance  from  market  increases  the  size  of  herd 
decreases  and  size  of  producing  unit  as  measured  by  annual  milk 
production  declines  also.  And  it  has  further  been  shown  that 
as  sise  of  unit  declines  there  is  a  tendency  toward  more  uneven 
milk  production.  It  therefore  follows  that  as  the  distance 
from  the  market  center  is  increased  the  seasonality  of  milk 
production  will  increase.  To  substantiate  this  contention  a 
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5.      The   relationship   between  the   relative    importance 
of  dairying   in  the   farm  business   and  the   sea- 

sonality of  milk  production  for  74  farms   in 
the  Greater  Kansas   City  milkshed  for  1947. 

correlation  was  computed  between  distance  from  market  and 
•easonality  of  milk  production.  The  resultant  r  *  .4811 
(Pig.  16),  is  highly  3icnlficant  at  a  1  per  cent  level  of 
probability. 

STABILITY  OF  MILK  PRODUCTION  OH  FARHS 


Another  problem  of  extreme  importance  in  trying  to  level 
out  seasonal  milk  production  is  the  stability  of  the  Individ*, 
ual  producing  units.  A  high  rate  of  turnover  in  the  number 
of  producers  and  wide  fluctuations  in  farm  production  from  year 
to  year  are  undesirable. 

In  order  to  determine  what  particular  groups  of  farm* 
were  of  either  increasing,  decreasing,  or  relatively  constant 
production,  62  farms  were  studied  on  which  12  month  production 
records  for  1946,  1947,  and  1948  were  available* 

Decreases  in  total  annual  production  from  1946  through 
1948  were  shown  by  13  farms  while  increases  in  total  annual 
production  occurred  on  6  farms  for  the  same  period.  The  si 
nif leant  difference  between  the  two  groups  was  that  the  farms 
having  decreases  in  production  were  far.no  with  smaller  pro- 
duction than  those  with  increases  in  production  as  shown  in 
Table  6. 

The  average  annual  production  in  1943  for  the  smallor 
farms  whioh  showed  decreases  wuj  86,600  pounds  while  the  average 
annual  production  for  the  larger  farms  in  1948  which  showed 
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Increases  for  the  period  was  221.800  pounds* 

The  remaining  43  farms  showed  varying  patterns  of  produc« 
tion.  some  increasing  in  1947  and  decreasing  in  1948  and  vice 
versa* 


Table  6.  Increases  and  decreases  in  total  annual  milk  pro- 
duction for  19  faros  in  the  Greater  Kansas  City 
milkshed  for  1948. 


# arms  on         :  Farms  on 

which  production      :       which  production 
increased  1946-48      i       decreased  1946-48 

thousands  of  pounds 


Average 


121.8 
130.8 
152.6 
229.4 
233.8 


221.8 


30.4 

40.5 

46.0 

48.7 

53.7 

64.3 

70.8 

72.1 

79.6 

90.5 

143.8 

183.7 

202.0 

86.6 


In  order  to  determine  If  similar  relationships  existed 
from  year  to  year,  the  percentage  increase  of  the  1947  produc- 
tion over  the  1946  production  was  calculated.  The  farms  were 
then  classified  into  two  groups  according  to  whether  they  in- 
creased or  decreased  production  in  1947.  The  data  showing 
increases  in  production  were  arrayed  from  the  smallest  per- 
centage increase  to  the  largest  percentage  Increase.  The  same 


array  was  made  of  the  data  shoving  decreases  in  production 
from  1946  to  1947. 

The  variation  in  the  percentage  increase  of  1947  pro- 
duction  over  1946*  as  shown  in  Table  11  ,  ranged  from  +0*5 
per  cent  to  +55*2  per  cent*  The  variation  in  the  percentage 
decrease  of  1947  production  over  1946  production  ranged  from 
-1.0  per  cent  to  -64 • 9  per   cent.  If  a  +10*0  per  cent  varia- 
tion in  production  is  arbitrarily  assigned  as  a  measure  of 
rather  3table  production*  it  will  be  noted  that  those  farms 
which  incraased  production  more  than  10  per  cent  averaged 
larger  in  total  annual  milk  production  than  those  who  de- 
creased production  more  than  10  per  cent  (Table  13)  •  This 
would  indicate  that  the  large  producers  are  becoming  larger 
and  the  small  producers  smaller* 

The  same  calculations  wave  made  comparing  1948  produc- 
tions with  1947  productions*  The  same  trend  as  observed  in 
1947  occurred  in  1948*  There  was  a  definite  tendency  for  the 
smaller  farms  to  continue  to  decrease  during  the  period  (1946 
to  1948)  and  for  the  larger  farms  to  grow  larger  as  measured 
by  total  annual  milk  production*  Tho  data  for  1948  are  shown 
in  Tables  12  and  14. 

Several  reasons  may  explain  this  trend  in  size*  The  years 
1946  through  1948  were  for  the  most  part  a  period  of  rising 
agricultural  prices*  Because  of  this  it  may  have  been  that 
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producers  with  small  herds  found  alternative  opportunities 
that  were  more  profitable*  The  larger  producers  were  prin- 
cipally dairy  farms  and  could  only  expand  their  farm  output 
primarily  by  increasing  dairy  output. 

As  was  pointed  out  above,  110  per  cont  or  less  varia- 
tion was  considered  to  be  relatively  stable  production*  Un- 
der this  assumption  of  stability  about  55  per  cent  of  the 
market  supply  of  milk  could  be  considered  stable  from  1946  to 
1947  and  about  52  per  cent  from  1947  to  1948*  These  data  are 
shown  in  Tables  IS  and  14* 


PROFIT  AND  I 


THE  PLAN 


Opinions  vary  on  the  effect  of  the  take-out  and  pay-back 
plan  on  production  response*  There  are  two  main  schools  of 
thought  on  the  controversy.  One  sohool  contents  that  pro- 
ducers adjust  their  production  according  to  the  increase  in 
seasonal  variation  in  price  as  a  result  of  the  plan.  The 
other  school  contends  that  farmers  discount  the  increased 
variation  in  seasonal  price  and  put  the  main  consideration  on 
the  amount  of  net  gain  or  loss  as  a  direct  result  of  the  take- 
out    pay-back  payments* 

If  a  producer^  prodtiction  pattern  is  more  seasonal  than 
the  market  average  then  the  loss  as  a  result  of  the  plan  must 
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bo  groat  enough  to  encourage  bin  to  improve  his  seasonal 
pattern-  If  a  producer* a  product!  a  pattern  is  average  or 
better  thar.  the  market  av     then  the  total  profit  incen- 
tive must  be  great  enough  to  eneourage  hira  to  still  further 
improve  his  seasonal  produc'     attorn. 

Profits  and  losses1  were  computed  for  each  sample  pro- 
ducer under  the  plan  in  1948  and  in  1947.  An  average  profit 
of  £23*03  was  made  by  35  producers  in  1946  while  in  the  same 
year  an  average  loss  t   14*14  was  made  by  39  producers. 
During  1947  the  average  profit  for  35  producers  was  $30*68 
the  average  los3  for  39  producers  was  $13 #46. 

The  rani;©  of  profit  and  loss  for  both  years  is  indicated 
in  Table  7,  which  also  shows  the  frequency  distribution  of 
profits  and  losses  for  both  1946  and  1947. 

It  was  evident  by  this  table  that  most  cf  the  producers • 
profit  was  within  a  range  of  ±  f 20*00  in  both  years*  This  in- 
dicated that  the  Plan  probably  has  little  effect  from  the 
standpoint  of  sis*  of  payment  involved  and  the  only  beneficial 
effect  may  be  the  psychological  reaction  to  the  Plan  itself* 
In  other  words,  the  amount  of  money  involved  in  the  take-out 
and  pay-back  processes  of  the  Plan  does  not  seem  to  be  suffi- 
cient to  merit  economic  consideration* 

The  obvious  relationship  between  profit  and  loss  and 


Hot  profits  and  losses  fcr  the  farm  as  a  whole  but  the 
net  gain  or  loss  from  the  actual  operation  of  the  take-out  and 
pay-back  Plan. 


Tabl©  7»  A  frequei:     itribution  by  profit  or  loss  under 
the  Plan  for  74  producers  in  the  Greater  Kansas 

City  mir         r  1948  and  1947. 


Class  lr 

.al 
.ars 

Frequency 

doll 

:      1946 

: 

1947 

-30  to 

-69.99 

1 

0 

*60  to 

. 

0 

0 

-40  to 

•40*99 

0 

1 

-30  to 

-39.99 

4 

2 

-20  to 

-29.99 

6 

8 

-10  to 

-19.99 

8 

9 

+  0  to 

-  9.99 

20 

19 

+  0  to 

9,99 

11 

9 

10  to 

19.99 

6 

5 

20  to 

.99 

6 

4 

30  to 

39.99 

7 

7 

40  to 

49.99 

2 

0 

50  to 

59.99 

2 

6 

60  to 

co.;:c 

1 

2 

70  to 

79.99 

0 

2 

seasonality  is  evidenced  by  Pigs*  17  and  18 ,  showing  the 
relationships  between  these  two  factors  for  1946  and  1947. 

It  is  only  natural  that  thero  should  be  a  high  cor-   t 
relation  between  seasonality  and  profit  or  loss  since  the 
profit  or  loss  under  the  Plan  depends  directly  on  the  season- 
ality of  milk  production.  The  correlation  between  these  two 
factors  for  1946  gave  r  «  -.7403  (Fig.  17)  and  for  1947 
r  ■  -.7512  (Fig.  18).  Both  of  these  correlations  are  signif- 
icant at  a  1  per  cent  level  of  probability. 
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In  order  to  determine  how  closely  the  take-out  and  pay- 
back months  corresponded  to  the  highs  and  lows  of  market  de- 
liveries by  the  sample  farms  an  analysis  was  made  of  62  farms 
in  1946  and  69  farms  in  1948. 

Using  the  percentages  that  monthly  production  was  of 
annual  production  for  the  sample  farms  a  series  of  Tables  was 
constructed*  in  these  Tables  the  extremes  of  seasonality  were 
plotted  with  eaoh  other;  l*e**  the  highest  monthly  percentage 
was  plotted  with  the  lowest*  the  second  highest  with  the 
second  lowest  and  the  third  highest  with  the  third  lowest 
after  the  manner  shown  in  Table  3, 

This  was  a  convenient  way  of  showing  the  frequency  with 
which  various  months  are  found  to  be  either  high  or  low.  second 
high  or  second  low*  etc* 

Prom  an  observation  of  Tables  8  and  9*  a  composite  of  the 
first*  second*  and  third  highs  with  first*  second*  and  third 
lows  for  1946  and  1948*  it  would  seem  that  for  all  practical 
purposes  the  take-out  months  should  be  extended  to  include 
August  and  possibly  April  and  September*  The  pay-back  should 
be  extended  to  include  January  and  February*  However*  the 
results  cannot  be  conclusive  since  the  data  represented  only 
two  years*  1946  and  1948. 

To  check  the  above  analysis  a  monthly  summation  of  milk 
deliveries  was  made  for  the  sample  farms  for  1946*  1947,  and 
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1948  (Fig*  19)*  The  months  of  largest  deliveries  and  of  small- 
est deliveries  oorrespond  very  closely  to  the  months  in  whioh 
the  greatest  number  of  producers  had  their  peaks  and  their 
lows»  respectively* 

SUMKAK3T  AND  CONCLUSIONS 


The  forepart  of  this  study  was  a  presentation  of  the  gen- 
eral problem  of  seasonality.  The  major  emphasis  of  the  study 
was  placed  on  two  areas  of  invest! ration.  The  first  was  an 
attempt  to  analyse  some  of  the  factors  responsible  for  season* 
ality  of  milk  production.  The  second  was  concerned  with  the 
effect  of  seasonal  pricing  plans  on  the  physical  struoture  of 
the  market  area  and  on  producers*  costs  and  returns. 

After  limiting  the  discussion  to  seasonality  as  it  con- 
cerns the  producer,  a  presentation  of  logical  factors  affect- 
ing seasonality  was  made  whioh  included! 

1.  Size  of  produoing  unit 

2.  Location  of  producing  unit 

3.  Diversity  of  farm  organization 

4.  Relative  importance  of  the  dairy  enterprise  to  the 

farm  business 

Before  analysing  the  effect  of  sise  of  producing  unit  on 
seasonality  It  was  necessary  to  determine  the  best  measure  of 
size.  Total  annual  milk  production  per  farm  was  the  best 
measure  of  size  of  producing  unit  since  It  took  Into  account 
both  the  number  of  cows  and  the  production  per  cow  throughout 
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the  year*  Herd  also*  measured  in  any  manner*  does  not  take 
into  account  the  latter  factor. 

In  discussing  the  factors  affecting  size  it  wis  pointed 
out  that  the  distance  a  producer  is  from  the  market  has  a 
significant  bearing  on  the  size  of  hi3  producing  unit.  The 
farther  the  producer  was  removed  from  the  market  center  the 
more  likely  was  he  to  have  a  small  producing  unit*  This  was 
presumed  to  be  because  of •  among  other  things •  higher  trans- 
portation coats  and  greater  availability  of  satisfactory 
alternative  enterprises  at  greater  distances  from  the  market. 

The  second  factor  presumed  to  be  affecting  size  of  unit 
was  the  diversity  of  enterprises  on  individual  farms.  It  was 
established  here  that  as  the  diversity  of  enterprises  inoreaaes 
the  size  of  unit  decreases  which,  as  was  pointed  out*  would  be 
the  1     1  expectation  since  the  farms  are  all  dairy  farms* 

Another  factor  considered  as  affecting,  size  of  producing 
unit  was  the  relative  importance  of  dairying  in  the  farm  bus- 
iness* This  faotor  was  established  as  having  a  significant 
effect  on  size  of  producing  unit*  As  the  relative  importance 
of  dalrylnc  increased  the  size  of  unit  also  increased* 

After  analyzing  the  major  factors  affecting  size  of  unit 
and  deciding  that  total  annual  production  was  the  best  measure 
of  size;  attention  was  turned  to  the  major  problem*  that  of 
seasonality  of  milk  production* 

The  first  factor  to  be  considered  in  its  relationahip  to 
seasonality  was  size  of  producing  unit.  The  problem  was 
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attacked  from  two  different  angles.  The  first  analysis  was 
of  12  month  production  patterns  showing  seasonal  variation 
in  production  by  months*  The  second  analysis  was  from  the 
standpoint  of  seasonality  as  measured  by  the  take-out  and 
pay-back  months  of  the  Plan*  The  first  method  established  a 
significant  relationship  between  size  and  seasonality  by 
showing  that  seasonal  patterns  of  production  decreased  as  to- 
tal annual  prodiiction  increased*  The  second  method*  however* 
did  not  show  the  same  results*  The  relationship  between 
size  and  seasonality  by  this  method  was  barely  significant* 
It  was  pointed  out  that  this  was  probably  due  to  the  fact 
that  the  take-out  and  pay-back  months  of  the  Plan  are  not  an 
accurate  measure  of  seasonality* 

The  second  factor  presumed  to  affect  seasonality  was  di- 
versity of  enterprises*  This  factor*  of  Itself §  however* 
seemed  to  have  no  material  effect  on  seasonality*  It  may  af- 
fect seasonality  through  its  influence  on  size  of  producing 
unit. 

The  third  factor  considered  was  the  relative  importance 
of  dairying*  This  factor  also  had  little  relationship  to 
seasonality  of  milk  production* 

An  obsorvation  of  factors  two  and  three  suggested  that 
there  might  be  little  advantage  in  advocating  specialization 
in  dairying  to  alleviate  seasonality  of  milk  production* 

The  fourth  factor  thought  to  affect  seasonality  was  the 
distance  producers  were  fron  market.  This  was  found  to  be  a 
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significant  relationship.  Seasonality  of  production  In- 
creased as  distance  from  market  increased* 

The  next  problem  considered  was  that  of  stability  of 
production.  The  study  indicated  that  the  trend  is  for  large 
producers  to  become  larger  and  small  producers  to  become 
smaller.  The  study  further  indicated  that  50  per  cent  of  the 
milk  produced  on  sample  farms  was  produced  on  those  whose  year 
to  year  production  was  relatively  stable. 

Another  aspeot  analysed  in  the  study  was  the  relation  of 
profits  and  losses  to  seasonality.  The  obvious  relationship 
exists  since  the  difference  between  the  take-out  and  pay-back 
depends  directly  on  seasonality  of  milk  production.  The 
amount  of  money  involved  in  the  plan  is  insufficient  for 
economic  consideration. 

Tho  last  analysis  was  an  attempt  to  determine  whether 
the  present  take-out  and  pay-back  months  were  the  most  effec- 
tive months  to  use.  The  evidence  presented  by  the  study  shows 
that  the  months  of  the  take-out  and  pay«*baok  are  probably  not 
the  best  that  could  have  been  chosen  for  the  particular  farms 

r 

studied*  The  data  indicated  that  the  take-out  and  pay-back 
should  be  e:  tended  over  a  longer  period*  It  was  suggested  that 
April  and  August  should  be  included  in  the  take-out  period  and 
that  the  late  winter  months  January  and  February  should  be  in- 
cluded in  the  pay-back  period* 
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In  conclusion,  there  are  two  major  recommendation)!  to  be 
nade*  The  first  concerns  tha  plan  itself*  It  is  recommended 
that  some  consideration  be  given  to  increasing  the  incentive 
payment  under  the  Plan*  This  could  be  accomplished  by  three 
different  ways  or  any  combination  of  the  three    »   first 
way  would  be  to  increase  the  rate  of  nd  therefore 

the  pay-back,  keeping  the  ■     of  take-out  and  pay-bad-  as 
they  are  at  present*   The  second  way  would  involve  Increasing 
the  take-out  months  relative      i  pay-back  months*  The 
third  way  to  increase  the  incentive  payment  would  be  by  varia- 
tion in  the  rato  of  take-out  between  months* 

The  second  recommendation  is  that  a  study  be  conducted  to 
determine  the  relative  costs  of  producing  milk  at  different 
seasons  of  the  year  for  different  sized  producing  units.  One 
purpose  of  this  is  to  help  determine  the  size  of  the  incen- 
tive needed  to  change  milk  production  patterns*  A  further 
purpose  would  be  to  ascertain  tho  production  and  marketing 
practices  of  the  larger  producers  to  determine  why  they  hav» 
relatively  favorable  seasonal  production  patterns* 
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Index  of  Diversity 

The  irdex  of  diversity  is  found  "by  squaring  the  fraction 
that  receipts  from  each  enterprise  represent  of  total  receipts 
and  by  dividing  the  sum  of  these  squares  into  one."    Unity 
as  a  result  of  this  computation  indicates  complete  speciali- 
zation, or  conversely*  complete  lack  of  diversification. 

It  was  not  possible  to  obtain  the  receipts  from  various 
farm  enterprise*  in  the  study  so  as  a  substitute  for  this  an 
alternative  procedure  was  devised*  This  consisted  of  using 

physical  production  data  which  were  available  and  multiplying 

2 

it  by  an  average  price  for  each  conmodity  in  question* 

This  "potential  Income1*  figure  was  used  in  Porster's 
formula  in  the  place  of  receipts.  An  example  of  how  the  index 
for  individual  farms  was  computed  follows* 


i     Production  X  Price2  ,  ^J"0?  :  ***>««» 

of  total  i  squared 


Enterprise 


Corn 
Oats 
Silage 
Pasture 

Pork 

Total 

Diversity  index  « 


#1,000.00 
300.00 
1,500.00 
2,500*00 
9,000.00 
4,000.00 

18,500.00 


■   C.I'v 


►318562 


.055 

.003025 

.016 

.000256 

.082 

.006724 

.137 

.018769 

-402 

M2064 

.218 

.047524 

1.000 


,5183*8 


F*3™   Organization  anu  Kanagenent,  p.  180. 
2  3-year  average  yearly  farm  price  (1945-46-47) 
Source t  "Crops  and  Markets" • 


This  index  does  not  give  diversity  of  enterprises  from  the 
standpoint  of  actual  income  but  is  a  rough  measure  of  potential 
income.  Thero  was  some  overlapping  -which  could  not  be  dis- 
persed* except  arbitrarily*  so  it  remains*  As*  for  instance* 
the  income  for  pasture  and  silage  appears  again  partially  in 
milk  sales* 

Frequency  Distribution  by  Size  of  Herd 

A  frequency  distribution  (Table  10)  by  size  of  herd  of 
the  74  farms  in  the  study  shows  the  modal  herd  size  to  be  16 
cows  and  the  median  falls  between  16  and  17  cows  per  herd. 
The  average  size  of  herd  as  defined  by  the  arithmetic  mean  is 

20  cows. 


Table  10.  Summary  table  of  frequency  distribution  by  size 
of  herd  of  74  farms  producing  milk  at  least 
two  years  (1946-47)  in  the  Kansas  City  milk- 
■hed« 


'iiam1',,,:1  li„AliSlT,M,.TK:"53S 

nerd  size 

:     Frequency 

1  -  5.9 

1 

6  -  10*9 

9 

11  -  15.9 

20 

16  -  20. 

19 

21  -  25.9 

7 

26  -  30.9 

8 

51  -  35.9 

3 

-  40,9 

4 

41  -  45.9 

1 

46  -  50.9 

1 

51  -  56.0 

1 

Table  10  indicates  clearly  that  the  central  tendency  in 
size  of  farm  is  from  11  to  SO  cows  per  herd, 

A  breakdown  by  type  of  tenancy*  whether  owner*  part-owner 
or  renter  did  not  reveal  a  great  deal  of  difference  between  the 
groups •  Had  the  sample  been  larger,  more  definite  relation- 
ships might  have  become  apparent*  The  central  tendency  of  all 
three  sub-groups  occurred  at  the  same  place  as  for  the  group 
as  a  whole* 

Federal  Milk  Orders 


The  Greater  Kansas  City  Area  operates  under  Federal  Milk 

Order  No*  IS*  Some  of  the  provisions  of  Order  No.  13  are  as 

follows  J 

Marketing  Areas 

Missouri  —  Jackson  County  and  parts  of  Clay  and  Platte 
Counties* 

Kansas  —  »Vyandotte  County  and  parts  of  Johnson  and 
Leavenworth  Counties* 

Milk  Classification » 

Class  I  mm  Fluid  milk  (over  1  per  cent  butterfat)  and  un- 
accounted for  milk* 

Class  II  —  Clream*.  flavored  milk,  creamed  cottage  cheese, 
creamed  butterfat,  cream  products  in  fluid  form  (less 
than  18  per  cent  butterfat),  aerated  cream,  and  ftggtw  . 

Class  III  —  Butter,  cheese  (other  than  creamed  cottage 
cheese),  evaporated  milk,  condensed  milk,  ice  croara, 
and  powderod  whole  milk,  milk  used  for  started  churni 
wholesale  baking,  and  candy  making J  milk  accounted  for 
as  salvage  from  products  where  the  recovery  of  butterfat 
is  not  possible!  and  shrinkage  not  over  3  per  cent  of 
butterfat  received  (excluding  butterfat  received  from 
other  handlers ) • 
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Class  Prices  (3*8  por  cent  butterfat): 

Basic  Formula  Prices 

A  basic  formula  orice  li  used  for  both  class  I  and  class  II 
prices.  The  basic  formula  price  is  the  higher  oft 

(1)  Average  of  price  for  3*S  per  cent  milk  at  18  specified 

plants*  divided  by  3.5*  times  3*8  (sec  plant  li 
for  Class  171  price  in  Chicago  order) • 

(2)  Price  per   pound  of  Chicago  92-scorc  butter »  times  5*8 

times  1*2*  plus  or  ;ainus  3.5  cents  for  each  half  cent 
variation  from  5.5  cents  in  the  car lot  price  por 
pound  of  dry  skim  milk  (human  consumption,  f .o.b. 
plants  in  Chicago  area)* 

Class  Price  Differentials: 

Class  I  —  Por  the  months  of  March  through  August *  the 
basic  formula  price  plus  ";1»00{  for  the  other  lis 
of  the  year,  the  basic  price  plus  fl«45. 

Class  II  —  For  the  months  of  Mar  oh  through  August*  the 
basic  formula  price  plus  75  cents)  for  the  othor  months 
of  the  year*  the  basic  price  plus  $1#20. 

Class  III  —  Highest  price  quoted  for  ungraded  milk  of  3.8 
per  cent  butterfat  at  any  of  the  following  plants: 

Meyer  Sanitary  Milk  Co.,       Valley  Falls*  Kansas 
Franklin  Ice  Cream  Co.*        Tonganoxie*  Kansas 
Milk  Producers*  Marketing  Co.*  Kansas  City*  Kansas 


Description  of  Area 


The  area  of  the  milkshed  from  which  the  Kansas  City  mar- 
ket draws  its  supply  c    Lk  is  comprised  of  20  Missouri 
counties  and  12  Kansas  counties. 
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80  Missouri  Counties 


Lafayette 

Buchanan 

Jackson 

Andrew 

Johnson 

T 

Bates 

Grundy 

Caso 

Davies 

Caldwell 

Henry 

Clay 

.  Clair 

Clinton 

Carroll 

DoKalb 

Pettis 

Platte 

Saline 

12  Kansas  Counties 

Douglas  Atchison 

Leavenworth  Jefferson 

Johns  Franklin 

Miami  Shawnee 

Linn  Jackson 

Wyandotte  Bonlptiaii 


The  greatest  proportion  of  tho  market  supply  of  milk  is  drawn 
from  the  counties  closest  to  Kansas  City  with  only  a  few 
producers  in  the  outlying  counties* 

The  area  is  typified  by  general  farming*  livestock*  dairy 
and  cash  grain  farrain, ..  Corn  is  the  predominant  grain  crop 
followed  in  importance  by  oats  and  wheat.  Alfalfa,  lespedeza* 
and  timothy  are  the  major  hay  cropr- 


Table  11. 

Per  cent  clu 

in  annual  mill; 

production  from 

1946  to  194 

for  62  farms 

in 

tho  Greater 

Kansas  City  milkshc 

mmmmmmmmm 

1  :  a  i  m 

;  in  production 

:  Decrease! 

%  increase 

J 1947  annual 

*j6  decrease 

47  annual 

lj   ■   lust  Loo 

t 

I] 

•otlon 

#5 

93.9 

1.0 

225.4 

2.7 

143.8 

1.2 

.  82.8 

3.1 

69.5 

1.6 

103.8 

4*9 

72.2 

1. 

277.1 

5.1 

123.  o 

2. 

245.9 

6.0 

73.0 

2.9 

240.4 

6.9 

82.2 

3.6 

172.3 

7.3 

172.9 

4.2 

- 

8.2 

93.9 

.2 

77. 

8.5 

53.6 

5.4 

70.7 

8.7 

78.1 

7.1 

190.0 

8.8 

76.2 

7.5 

95.4 

9.1 

118.1 

8.8 

216.5 

11.7 

34.9 

8.8 

226.9 

12.4 

113.9 

9.5 

619.4 

14. 

338.7 

9.8 

96.2 

le. 

101.5 

9. 

17.6 

94.8 

13.8 

90.0 

.7 

128.0 

14.1 

113.2 

20.1 

183.1 

14.2 

70.7 

23.4 

319.8 

14.3 

53.3 

32.2 

197.1 

14   4 

92.7 

38.1 

'.9 

15.? 

49.1 

40.0 

108.5 

15.7 

47.2 

44.5 

194.3 

1C. 

85.2 

45.7 

223.7 

16.7 

86.1 

53.2 

96. 

17.1 

17.6 

22.4 

22.5 

23.8 

24.4 

2C. 

36.8 

64.9 

41.7 
113.0 
35.6 
54.9 
60. 
87.2 
52.6 
105.0 
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Table  12.     Per  oent  change  In  annual  production  froa 
1947  to  1948  for  62  farma  In  the  Greater 
Kansas  City  milkshed. 


Farms  reporting     '  '     T 

ictlon         :   Decreases  in  production 


Increases  In 

I  production 


.  in  Pi 
t%  decrease t 1948  annual 
r:  sproduction 


•  2 

620.8 

1.3 

91.2 

1.9 

48.1 

2.5 

229.4 

3.3 

55.5 

3. 

205,0 

4.5 

72.6 

5.4 

56.2 

6.0 

87.8 

6.1 

152.6 

7.4 

102.5 

7.4 

93.7 

8.0 

127.7 

8.5 

126.3 

9*0 

84.3 

9.4 

101.4 

10.1 

130.8 

12.2 

ia:  i 

12.5 

193.9 

14,3 

118.7 

16.8 

263.3 

18.5 

83.8 

18.6 

233.8 

25.3 

68.8 

33.2 

94.2 

46. G 

12    . 

595.3 

462.4 

.8 
1.4 
2.0 
2.0 
3.0 
3.2 
4.3 
4.5 

i 
7.5 

0.1 
11.2 
11.3 
12.0 
12.6 
13.3 
14.6 

. 
16.8 
19.5 
19.9 
20.0 
23.0 
24.5 
25.0 
25.4 
26.  5 
26.9 
27.3 
30.3 

. 
36.3 
39.7 
41.5 


48.7 

334.0 

94.8 

235.5 

79.7 

75.6 

186.0 

72.1 

202.0 

79.6 

153.6 

290.7 

153.4 

53.7 

64.2 

111.8 

183.7 

30.4 

154.0 

70.6 

223.0 

90.5 

4: 

40.5 

73.2 

70.4 

96.4 

70.8 

55.7 

•  9 

82.8 

-.5 

46.0 

64.3 

143.8 


Table  13.  Frequency  distribution  by  changes  In  production 
with  average  size  of  producing  unit  and  also 

tal  aniual  milk  production  of  each  group 
for  62  farms  in  the  Kansas  City  milkshed  for 
1946-1947. 
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'  ■*    :   Average  size  of  :   Total  annual 


%   change  In  :  of  :  prod     unit 

production   :f arras :  (pounds  of  milk)  ; 


production 
of  each  group 


+  10$  or 
more 

*  9«9$  or 
less 

-  10$  or 

MNPt 


14 


30 


IB 


168,400 


149,800 


72.750 


2,356,000 
4,495*200 
1,309,000 


Table  14.  Frequency  distribution  by  change  in  production 
with  average  size  of  producing  unit  and  size 
of  total  annual  milk  production  for  each  group 

r  02  farms  in  the  Greater  Kansas  City  millt- 
shed  for  1947-1948. 


:  ito. 
$  change  in   :  of 
production   :fams 

:  Average  size  of 

:  producing  unit 
: (pounds  of  milk) 

: 
J 

• 

• 

Toiial  annual 
-duct ion 

. .. 

■f  10$  or  more    11 

163,000 

1,796,400 

±  9*9$  or  less  28 

147,000 

4,127,400 

-  10$  or  more    23 

89,500 

2,059,700 
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